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Abstract of JP 2004281371 (A) 

PROBLEM TO BE SOLVED: To provide a cascaded 
organic electroluminescent device with connecting 
units having improved voltage stability. ; SOLUTION: 
This device comprises an anode, an cathode, a 
plurality of organic electroluminescent units 
disposed between the anode and the cathode, 
wherein the organic electroluminescent units 
comprise at least a hole-transporting layer and an 
electron-transporting layer, and a connecting unit 
disposed between each adjacent organic 
electroluminescent units, wherein the connecting 
unit comprises, in sequence, an n-type doped 
organic layer, and an interfacial layer, and a p-type 
doped organic layer, and wherein the interfacial 
layer prevents diffusion or reaction between the n- 
type doped organic layer and the p-type doped 
organic layer. ; COPYRIGHT: (C)2005,JPO&NCIPI 
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HIL/HTL/M^ffijJijiXttlEJLPIlhM/LEL/ETL/EIL, H I L/ HTL/ LEL/ IE ?L H it S / ET '50 
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L/EIL^tSn5o * X^r - F TOLEDO &^$|EL:x - >y h & N ffi © W «ELa. r. v h p - 

V F ©M*ifittHIL/HTL/LEL/ETLT?£3 CfcJiJfSK, * V- F«gt3|N#@ 
©MELa - <y F OJMHfittHTL/LEL/ETL/EILTfi&S CttfjffSK, * L T * IB *i 81 
ELa ~ >y h OJiWifittHTL/LEL/'ETLT? ISCtA^H^o 
[ 0 0 2 2 ] 

^SELn- >y M20 OftftJI'tt, V» f tl fe ^ «Eft«f T? »I 6 tl T l/> S ffi^? OLEDtf 

LEDfc'aS tlS^ltl ELa ~ «y F©*fj£"fa*iffiJIfcU ffi M t~ £ ^ it Jl H - & o 
TfeSftoTUlr^ * ttl ELn. - y FO-gPtfiStf^SUT'S!), F fr {& ft 10 

[ 0 0 2 3 ] 

^tiEury ni, tti^iifti, Rtemmom^i, oled^bm^m 
%>mm%, mmmiz, m&mm, rvuxtst, mzmmtzz? 

[ 0 0 2 4 ] 

* * -5r - K £ OLEDfc o ^ T IBIS «EE * * ffi it t 3 ft » fc , * ±1 5S ft 5ft * £ « fa a ^ 16 
HT?Rl«&ISt>M«EL:i-»; h*l<f SCttflStiS. & ;£ $£ ELn - >y F © jp £ £ 
5 0 0 nm*)i t § C J: ^ffj t< , U*2~ 2 0 0 nm© (HB H |*I ttSC S 
L^ 0 $ fc , If ft EL:x ^ >y F ft © # g © J* £ £ 2 0 0 nmW Tfc-T3C£:fr#;i:L<, C ft 20 
£ 0 . 1 — 1 0 OniOKHrt fTS C fctf — Jiff* L^„ 

[ 0 0 2 5 ] 

* X ^ - F £ OLED \L *3 5 *f H EL3. - «/ F © & ti , M MU W it 2 & ± T? & 5 „ A X - 
F^OLEDfcfe^S^fflE'La- -y F ©l&fr, »fii$ (#ficd/A) *|&±£-S, Xfc**{b 

[ 0 0 2 6 ] 

»6flT^SA5li:, fle*SJ<D0LEDI4, *Mf*£, A V - H fcfilS* 

nt^5. *58IBlc*tt5*V-h , S OLEDtt , 7 / - K t „ % Wi © W H ELa - >y F N ft 
|Ol^i-7ht, ^ V — F i: T'ii? tiT^So llT'B, gga^7Ftf3IA7 
-ir — F £ OLED O if i&ffStfc&^o 30 
[ 0 0 2 7 ] 

IB & W SELo. - v Fltl(t^ti§ISi^7 F Si . S » »» * « EL3. n ^ F 'N 3b * W 

t«?RtfiE?L*aAf*e:ttfB**n*fc», % fribrmm~e& % a Si IS a - >y h © 

fl*l&&H 2 C^to Si IS a ~ >y F & > Wt, nlF-yFIIil 3 1, SSI 1 32 
RrfpIF-yFtill 3 3£ltA,l?fig3o nSK-^h#j|ll 3 1 B , ^SELa^: 
<y FC77 - F'flfcfcSETLfcRSU ? LT p i F'-7" F til 1 3 3ii, W^ELn.- 
>y F ©# V- Ffllt**HTL£»SE"r 5, niF-^Ftlltt, lit S H^ft^S fc 
a*»l:t?4axt3l5lLltfft5. piF-7"htlil^ ISt ^§> IE 7L fnt * tc: 
»*«K:iE?L*&A - f««J:5fcaii*i3o Si SB ^ - <y hK6^TffiSI*ffifflt50tt, 
n i!JF-7 0 h^1iB^p^F-yh^^lt©P^^iEcD#§ffli:teifX«Kl6^^ll:-r 40 
3ft&«3o A X^r- F SOLED© »ff^tt*«»-r § ft 46 , £ © SI in * ft 5 SI J! fr , 
«MK#±#£ #ft D , «*«aWtt*ffiT**fc 4:*<feoTttft64^o * 

5 Tfftf fclllfftflffl, Sft*|llAtfftTLTLS5, LftfroT, ^fSMJlH: 
, FJKDRHgtettfcfcVT 9 0 %.ttiO)tai**tf § 0 s£ W S B © lb M 

[ 0 0 2 8 ] 

niF-^HSitB, MilKJitf **ttT*& D * fro, fOtflft^itLTif 
7*SCk41«tS. SKIttttt, F-;^FA^*XFS^'\i?tflltaS 50 
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, *o«itfi#3^±fc LTiE?LT*fes c t%Mm?% 0 ^mmn'&i$, F-^hfrs* 

[ 0 0 2 9 ] 

^•3^3- - McfeltS nSF"^htIl(i, * 7. F Tf'p & < i: t> 1 g<D 

nIF-/Oh*ttfo n £ K-7 F SSI fl? *X h M •fg^ ; ?#fl- fe L < 10 

M^M-X&^ft &©ffi£«i3-t?c, c F ft & S^HBf % £g b ft £ z. tifi 

t l ffl © P §y F - ^ > F * ^ tr o SI*XFMfHi, ffi^?#ftt>L<ttflf^ ; ?#»Xtt 
5 om^^^#t?= F#ttffIE?Llft5M*£SLI§S d tifift* L^ D -fit 

, n S H - ^ h ft O* ^ b p S H - ^ h ^«Ji O ft O * X b tt 

, fcft> H&3&©i:«o L^ta^ftx l^lciot, mm© 

ffiT?t«U^S5. LfcttftttlEJLXtt*?® H * fcOHatfe^Jfif S c i: A s ^ # 
So 1 S % n S F - ^ > F X ii p S F - A y F ^ F - ^ y ^ t § 38K-^FtiI 

0. 01~20#i«%©IEHrtli:-rsc:i:^jffSL^o=&JtilS3.-vh©^# 
* , A S W It 2 0 0 ni* j« -C & »$L<a»l~l 5 0 nm© $6 ffl ft & 3 D 
[ 0 0 3 0 ] 

fi£ 5fE M © OLED'x ;WXtffifflShTV^5l?ll35tt#8!!l', nlF-nt«lOft«) 

7 f % it & ® > 00 *. tf > y * (8-tKn*j/ + ;yy) 7;V5^n, t-ss, 

Hfc LT, Tang© * H ft fF £ 4 3 5 6 4 2 9 §ii»C|Bi? tlt^ §§17^ e/*xyi 
g W , Van Slyke 5 <D * H WffF £ 4 5 3 9 5 0 7 # B£ Iffl » 15 fie * ft T ^ 3 «■ fl % X 8 3 

?.ft§ 0 S fc, i/U-frm mfa, 0B*fcf, fafflS (Applied Physics Letters, 80, 189, 
2002) L fc2.5-l£ X (2' ,2"-l£ fc? 'J ^>-6— f ;l/)-l,l-5>* f - ;V -3,4-5>7 x - ;V 

[ 0 0 3 1 ] 

Iga^-y F©niF-yF^il£$3^TnSF'-^yFfcLTifflSn§ttSttt 
, ftlltAM. 0 e V*lTfe§#IXB#Sft^ft^^Stll»„ ittllS; F'-;0 

F t Lt, 7;l> # U 7;!/* U ^Rft^l*, 7;F*'J±I^lsy'7;^U±lil 
{b-g-^^^ifeftSo fflf§ remits mi * a&Bigfl^ iitiittftiio 
ttvafbtofttf^nyyfbtttffi-asftSo t^l n i F w ^y f oiictt'ti, # t 

, Li, Na, K, Rb, Cs, Mg, Ca, Sr, Ba, La, Ce, Sm, Eu, Tb, DyX it YbS. Xf C ft 6 © *R 40 
*{b£WXtt*afb£tttf#JBT?*So Sfc, F©nlF-^FtiIt$5^ 

TnSF-^yF^Ltfiffl?n§tt8ca, i?i#tt^3i^tliSifetJn5 0 

( BEDT-TTF) , f F7f77/W^y (TTF) R Xf t ft 6 © S§ M it & if h ft S „ iff 
^?*XF©S^rC(i, SiF-^yFli, iEO^fnffe^U<, fftSRta 

[ 0 0 3 2 ] 50 
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Tsv^ftf^ns. --DCDmmtLr , ^yitr u -*7 

t;7'J-;b75y, *;7U-;l/7 5y, b U 7 u - ;l/ 7 5 > X iff # ? 7 U - ;l/ 7 5 y 
fg§a^T*f 5. l W ± © £ - * S T' B 3i £ ft ft , S tf / X ti '> ft < fc fe - "3 © ffi tt 
TklS^MfriK f ©i0»I&>y7U-;l/7 5y^, Brant 1 eyS (7KHf#fFH35 
6 7 4 5 0 §StfH 3 6 5 8 5 2 0 BJ! M ) tEjSSnT^S, AOIfSU^liC 
^fil£7 5yii, Van SlykeS ( * II # fF H 4 7 2 0 4 3 2 ^ & If Hlf? 5 0 6 1 5 6 

o *BSS09fcLT, H.H'-i? (f7^>-H^) -N.N'-^'y x~;V-^y^^'y (NPB) 

, i,i'-^7i-;v-i,i'-a (3-^f;V7i-;V) -i,i-k"7i-;h4,4'-'>7;y (TP 

D) RtfM.H.N' ,N'-r F 7t7f (TNB) tfa*tf&ftSo 

[ 0 0 3 3 ] 

ft IS a - y KOpSH-yhtlIli:*^TpIK-/Ob fc LTf ffl^tiS^^tti 

-e * * «• n if * p) & ^ c; a * m m „ *PB^ffoo-»fcLT, 2,3,5,6-7^77*^ 

-7,7,8,8-f- F V ^>7 J * y S? 2 $ y ( F 4 -TCNQ) ^©{ftTCNQ©M^{*© <fc 5 ftWitft^-ft 
, RZfBVm, FeCl 3 , FeF 3 , SbC 1 5 * © ffi © & Jl m n ^ y -ft ft © - © «fc 5 ft M it & ft 8!l 

<> Sft3R*7Hc*fLT, '>i)S^I:LT, # ? U ^ ;U T? # %L £ ft S X fct # S ^ S tl 

[ 0 0 3 4 ] 

nSXttpS«D^f.OK-7'l«^ISl<!)*7Hi:t«fflt5Ci:!iji?tS#fifl«i: 
L T v KBtiflfg 5 9 7 2 2 4 7 ^B^|f £=21^ nt t>§#l7 > h 7 -fe Vifft, 4, 
4-ex (9-5>* ;W* y"U -i£7x^;V (CBP) © j; o ft # £ © ft ;V rtV - ;V W f* , S 
tf*S# If fg 5 1 2 1 0 2 9 ^fBfflttE«*ftT^54,4 , -ex (2,2'-^7i-;^- 

;v ) -l , r - tr 7 x ^ ;v © x *> * s> x f- v ;f r u - u > fit * w w e ft s # , c ft & k pi 

[ 0 0 3 5 ] 

a is a - v hfc*^T*fflft»B5Jii 3 2 a: , '> ft < i n<Dmm*mftxte&*m 

W £ 2 m £1 ± ffl. * fr ■£ fe © £ ^ ty o * 51 ft ¥ * f* & , if F 4 s •¥ v 7° 

^ 4 . 0 e V * il T ft it n « ft S ft ^ o lfi*;^-v<yK^ty^B, ^ ^ ^ ? © * 

iff % * «i 3i i: ft {g 3g fi m t © © x * ; v ^ - m t l t s « $ n § o m m ft s s © # » a , 

7S*ii»!fta (#>J, VWR Scientific Products® Tllff ft S 7C*JB » **) ©SlIVAtU 
^VA^, ^VIAS, ^VIIAffi, SVIIIAft, ^IBS^, HIIB^, ^IIIBft, miVBSE&tf^VB 

is t ?y * * n t ^ s 7c * © lb ^ ft © 41 5 s as c t ^ 7? t § „ & © ft ^ ft t a , ft ft 
ft > a fb ft s S < b ft v y y \t ft , n <b ft , » fb ft , n ft ft * -fe u ^ ft ft r tf x ;v ;v ft ft M 
r;t<ine.©s^ft^ffsnSo c n e ©¥*f*ft^ft ft¥*H^fllT'fe o t feiNb 

T^TU^. I?IU 3 2lc^[cWfflftM^i:LT, ^ ^ y , i>';ba-7^, a7^7 
A, ;<t';^, n^-7\ ?n'i< ; e'J7 , x>', ^^Xt^, 

S*^ ;Pr-7A, *X57A, 3/<;H, a ^ y A , U V 7 A , ^-y!r;K ^ 

r^n, e & , m, mm, ft f 5 7 a , fjn, ^jh, ii, t 1 ;^-^, is 
Rt5 7y^ ; ey©^«f7|:igftftx^;inp.©ifl^-&^¥tfp)n^o sin 3 2t#tt 

fflft-Mfi^tt, -tuyftl6fp\ gft^U7A, Kfta*XttCti6<Dl^ti:^Sft5. 
[ 0 0 3 6 ] 

^Sigan<y Mca^TtfflSWIl 1 3 2tt 4 ^ ft < i: fe iaw±o^iltJft*-a-tfC 
ttfTrt, Sze©Physics of Semiconducting Devices, H 2 Wiley, N.Y., 1981, H2 
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5iH^fai4* tiTi^S cfc 5 t , ;:n5iIltSff) / >ft< tfe 11^4. 0 e V & *) if W± 

[ 0 0 3 7 ] 

hflDfliKStCiiLfcSaJil 3 2 OJ¥S 0 . 0 5 nm~ 1 0 ni©$EH ft K fe S 
„ &SL<a, ^MBm, M¥«ft©±ll^tt 0 . 1 ni~ 5 nut' 5 t) , Sfc^RtfS© 
0 . 05 nm~ 1 nm"? & S „ 
[ 0 0 3 8 ] 

SH^-yhclilgfcijgLfcWaJli 3 2 fcU 9ft £ a & x « ? tf - A & » i£ X tt ^ * y 

[ 0 0 3 9 ] 

*fgB^O*X^r - h'S OLEDli , A V - F X tt 7 J - HO^f n^SMILT^Tt 

sk»ta. e « s £ r ; - f t * % c t # ut 011 w t? $ § # , * si m a z © «* 5 * a $ 

5 o d © £ 5 ft ±§ 1=T , IBFif 7XXtt^7Xf 7^^I^ffll^ft§o ± fls * tt * rt" L 
[ 0 0 4 0 ] 

7 / - F 1 1 0 {i , cfl^^ L T ELfi ^%|lt§lqt 14, ^&&}tefc:2tfLT388BX 

«>f A»»<fc;ft (no) , y>>7 Affifi&BMtia (izo) &tf®ft«T?fcsff, 

fc L T 7 ;l/ 5 - 7 A X tt ^ > 5> 7 A * F - 7° L ft gg ft IE , v^^^^A^y^^AUt 

cn£©lgfttJ©{t!i, gft#<J7A©£?ft:£:KSfttK -feUy<biEiBO«J:3*A 
M-bUyfttt, StfBSfb#iBOJ:54^JBflB<t«l*7/-F4:LT{£ffl-r«e:i:feT*#5 
o *V - Fli*^lTfl)9El5S)t*«*t« l»Oi^fcti, 7 / - Foa&ttttlRIB 

So £©J:5&ffl3£fttt©Slf*:©0!li:LT^ ^ > U S> 7 A , t'J7f>, Ay V 7 A R 

iffii^f if ^nai^ c n a s * n ft c wwsry-FtfSii, sat'es 
, -ttfc, mmm, x;w#&, ft^MMfi(cvD)&x&smft¥&© <t ? ft^ft 

fao^ftifrtioTftf Sh«, 7y-Ftt, flft<D7> hUV^77at±oT^ 
#->ftir § c £ feT?# S 0 JSMStiffl*, 3Ui £ 1*14; £ 15 & 3 fc «> fc, 

ft6fflS*5Sffl-rsMfcT/-F*®#. ^©Mff£;&{gT£-£Tt, «fc V*„ 
[ 0 0 4 1 ] 

ntfc&g-efcsfcw-Tftt&^tf, wi#sot»Eu-^ nc, r / - f i 1 o t m m 

^ S <fc 5 fcHIL*Rtt* C fc Lfcf Lfcf*ffl fcftSo HIU±, ft gg © W it S © If SI ® fig 14 * 
Ejjab, fro, HTL-\OIE?La A^MlT 5 C «t D , * X FOOLED©® ii« BE* 
IST?t50fcSioci:^T?t5o HILtc © t iff- S ft W « L T , ^H#fF^4 

7 2 0 4 3 2 § B^l f C S I S n T *° ;b 7 -f 'J > I ft £"«J , If H6 2 0 8 0 7 

I75>, j?a*tf, m-MTDATA(4,4' ,4"-h U X [(3-Xf;l/7 x~;V)7 i-^7 5 /] b V 

7 x - ;v r 5 ^ ) ^ m if 5 n § # , cnsKRSttShft^. * a # fF ^ 6 4 2 3 4 2 9 
fetiT'S^ # a elx / w x k m ffl t s § c ^ $s ^ * n t ^ § su © « t> u © ie ?l a a 
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tt # n t>\ $k m m fF m m & m m o 8 9 1 1 2 l^stfHii 0 2 9 9 0 9 ^ m m m 1 12 m 

[ 0 0 4 2 ] 

iti|EL:i~ y h CD HTUi N igE7 5 A 3 & < i: 1 S © IE ?L ii £s tt ft 

3»8p 3 ffi M J! ? £ HB«±$tt5ft^ft-pfeSfclll2na, - O © ffi 

IT, ^I1IH7 5 VH/'J-lVT^V, #!] x. «\ * 7 7 U - ;l> 7 5 y , 3> 7 U - A/ 7 , 
h U 7 U — ;v 7 5 y X fct flf # ? 7 U - ;l> 7 5 y T? fe S C fc t* t § 0 h U 7 U - ;V 

7 5>#i#ff)itf, tRH#W^3 1 8 0 7 3 0 ^ (Klupfel 6 ) K jfc $ ft T ^ £ 0 ltti. 

© e - ;v s t? m m s ft ft , a t>* / x a '> * < fe - © ?g tt zi< & * a * ^ tr > zcomo 

ft m ft b U 7 U - ;V 7 5 y , Brant 1 ey P> © ^ II # If II 3 5 6 74 5 0 §atfM3 6 5 

8 5 2 0 §C|Si?ftTI/^o 
[ 0 0 4 3 ] 

«t»3»SL^ffili©5?#SlgH75ytt, * H # fF f£ 4 7 2 0 4 3 2 # R tf P 11 5 0 6 
1 5 6 9^t|BiE?nT^««fc5ft^#ffi^ = 75ygP^*2fflW±-g-^-rSfe©T?SS 

". HTLfcU ^M£7 5 yfls£*©*#Xttfi£ttT?J&jaf S C fc T? # 3 0 *f ffl ft ^ 

ISIH75 y*09^f So 
[ 0 0 4 4 ] 

l.i-e x (4--y-p- h i;;i/75;7ii/Hi'*B'\**> 

i,i- ex (4—y-p-h u ;V7$ 7 7 x-;v)-4-7 x-^-y^D^+ry 

4,4' -if7(i?7i-;l/75;)*7 FU7i-;l/ 

ex (4-7 7 f iI/75 7-2-7 ^;l/7 iZ)I/)-7 x~;V7 & y 

N.H.H- b U (p- b U ;V)7 5 y 

4-(5>-p- b U ;l/7 5 7 )-4' -[4(5?-p- b V >1/ 7 5 7 )-X f'J ;l/]Xf 
N.N.N' ,N' -x b v-p-b U ;l/-4,4' -5> 7 5 7 e 7 x — ;!/ 
N.N.N' ,N* -Tf77i-*-4,4' -7 7 5 7 £ 7 x - ;P 
N.N.H' ,N* -f h5-l-t7f ;M,4" -7 7 5 7 e 7 x - ;V 
N.N.N* ,N' -r F7-2-t7f;V-4,4' -^7 5 7 tf 7 x - ;V 
N-7 x r.;v* 7-;V 

4,4' -t£ X [N-(l-t 7fil/)-I-7 i-;l/7 5 7]e.7x^;V 
4,4' -ex [N-(l-t7f;I/)-N-(2-t7f;l/)75 / ]k*7i-^ 
4,4" -ex [N-(l-f 7 ^;V)~N-7 x r.;V7 5 7 ]-p-^ - 7 x 

4,4' -ex B-dz-i- 7f;i/)-N-7i-;i/757]if7i-;i/ 

4,4' -e X [N-C3-7 -t t 7 t--;V)-N-7 i-^75/]l?7i^il/ 

1.5- e X [N-(l-t 7f;VH-7i-;^757]t7^V 
4,4* -ex [N-C9-7 y b U ;V)-N-7 x - ;V 7 5 7 ] e 7 x - ;V 
4,4" -e X [N-U-7 y b U ;b)-N-7 x -;V7 5 7 ]-p-* - 7 x - ;!/ 
4,4' -ex [N-C2-7 it7MJ ;l/)-N-7 xn;V757]e7xn;l/ 
4,4' -e X [N-C8-7 ;VtiV7 7f ~;V)-N-7 i-/I/757]Oi-il/ 

4,4' -ex [N-(2-e i/^;v)-N-7 i-;i>7 5 7] ex x-;i/ 

4,4' -ex [N-(2-T 7 ^ -b-;l/)-N-7 x r.;l/7 5 7 ] e 7 xn;l/ 
4,4' -e X [N-(2-^ U Ix-;l/)-N-7 x - ;l/ 7 5 7 ] Vf 7 x - ;l/ 
4,4' -ex [N-Cl-3 n*-;V)-N-7x-;V7 5 7]lf7i-^ 

2.6- e x C-y-p- b U ;P7 5 7 7 ^ b y 
2,6-e X [-y-(l-i- 7fil')757]t7^y 

2,6-e X [8-(l-t7f;W-H-(2-t7f;I/)7 57]t7*l/y 

N.N.N* ,N' -fh7(2-t7f;H-4,4" -7757-p-^7i^;b 

4,4' -ex (I-7i-jW-[4-(l-t7f^)-7i^JH7 5 7 } e 7 x - ;b 

4,4' -e X [N-7 x r.;V-N-(2-e U - ;l/ ) 7 5 7 ] e 7 x ^ ;b 

2,6-e X [»,»-7(2-t7f*)7 5>]7;l/tVy 
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l,5-H7[H-(l-t7f;I/)-N-7i-;V7 5y']t7*Uy 
4,4' ,4"- h U[(3-^;l/7i = ;I/)7i-;V75/'] h U 7 x x;l/7 5 > 
[ 0 0 4 5 ] 

m^mm^^m^iEjimm^untLr, wimmmm 1 o o 9 0 4 l^tEisht^ 

3ffl'W±^#f *3SS»!S = 73 LTfeA^o # U (N- ;l/v* V 

-;V)(PVK) % y 7 x iUk"n-;k # y 7 - y y R tf PEDOT/PSS t nf fcf ft T 

v § # y (3 , 4-x f-. is y i? * + 5/ f- * 7 x y ) / 4? y (4-x u y x ;b * * - b ) <d <£ *> ft n 

[ 0 0 4 6 ] 

fFfg 4 7 6 9 2 9 2 §S(f'il 5 9 35 7 2 H?fc|fa?nT^5 i 5 fc, M 

ELaz^ h (Dummyuunxitmytum^^^, % commie ts^Tm?-iEiitttPmm& 

IS 6<J » , *^nr»tJ|i-xl4j|ft|(!)y7Kfc^i4H-tfy^LTftO, *CTJ± 
tLTSiK-;^F^6f^^4C, ^OSSftfifc&fflPSfcift^o LELfc £ ft * * * 
bfcTM, ^5E-rs«?(ft3Httt*^, ±&LfcIE?Ltt5g1£#if3k X IE ?L B % 

ft life St CD ^fr 6Bfcfft*3^, 'J V3fete<b£*K «Atf, 11^11 9 8 / 5 5 5 6 1 1 
% iIOO/ 1 8 8 5 1 11 0 0 / 5 7 6 7 6 fRtfPlJS 0 0 / 7 0 6 5 5 §fcE« 

sftT^s^eas^^JBiiftt^ffi-pfeSo F-^na, *7h«8^ o. 01- 
i o k a % o is w ft =i - r f > ? $ n £ c i: # a m w t? & a „ *^hS8tLT, # y 

7 ;l/ * U y Jf> # 'je-;V7'J-l/> * U (p-7i-Uye-l/», PPV) o «fc 5 ft 

S^ttRSftffltsatT*?, «#?*X b F-^y b 

?l/^;VT?»»?tSi:i:, X U * X b # y v - * - & $ # % ±t Jt # $ € a c t ic «t D 
F-/VyF%#intHt rT t? S o 

[ 0 0 4 7 ] 

y b cd ^ y F 4= -v v 7 * x b n <o * ft & 0 fc $ ^ c i: # 0k 4: ft a » U vfttt 
38 ft f* cd if -g- k & , * X b cd = fi M x ir- ;V - W ft ^\ * 7. b & F - X y b 's cd x * ;V 

[ 0 0 4 8 ] 

#jstt#$B5ftT^3#x b M?gfttt#? i: it, *mwmm ± 769292^, n 

15 14 167 11, 11 5 1 5 0 0 0 6 §, M5 1 5 1 629^, HH540570 

9^, II 5 4 8 4 9 2 2 §, 11 5 5 9 3 7 8 8 ^, PI 5 6 4 5 9 4 8 ^, BI56 

83823-^, 5 7 5 5 9 9 9 §, 11^5928802^, ^l 5 9 3 5 7 2 0 §, 

BI 5 9 3 5 7 2 mRXf Hl 6 0 2 0 0 7 8 ^1c IS t^n T ^ SfeC^^lfSftS ^ , 

c ft a t pi m a * ft ft ^ o 

[ 0 0 4 9 ] 

CO-l : 7 ;b 5 x 7 A b 'J X * ^ is y % FU (8-+ / 'J 7 7 F)7;R-7 A(III 

)] 

CO-2 : ?^'^v")A^7t^7V CBIJ*» ex(8-^7'J7 7F)7^*i/7A(II)) 
CO-3 : ex {f}-8-+7 'J75 b]3e«B(II) 

CO-4 : \£ X (2-^ ^;V-8-^ 7 U / 7 b ) 7 ;V 5 x 7 A (1 1 1)- \i -* * 7 -tT X (2-^ ^ ;V-8 
-^7 y 7 7 b )7;V 5 x7 A (III) 

CO-5 :^>yHF'J7t + ->^ [ BU * , b 'J X (8-+ 7 'J 7 7 F)0'7H) 
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CO-6 : 7*;-HMJ^ (5-7 f y) CBU£* hU (5-7 ^;V-8-+ 7 U 7 v 

h)7;V5-7A(in)] 
co-7 : y 3^ y A # + y y [ gij * , (8-+ ;'j;7f)'Jf -)i (i) ] 

CO-8 : # y 7 A**yy CBIJ*, h 'J X (8-+ 7 'J/7 h)# U 7A(III)] 
CO-9 : V J***i/y [BU£, f f7 (8-4 1 7 'J y 7 (IV)] 

[ 0 0 5 0 ] 

&m%*x httmcomnmmtLT, *m^mm 5 9 3 5 7 2 1 ^iciBfjsftT^sg. 

1 5 1 2 1 0 2 9 §fcS8StiT^ «i?7f'J^7'J-l/y|!i# 4 ffi tf K 2,2' ,2" -(1 
,3,5-7 x n U h y X [1-7 x ~;b-iH-^ y XV 5 $Ty*-;l/]«D i 5 4^yX'7V'-;H 10 

;V if * # ^ #fctffl4*Xht*5„ 
[ 0 0 5 1 ] 

7* y y > ^yy, ^t^jFy, y^r/^i^e^^ ftt^, 

* y 7 ?- y , t° y y 7 a r xf =$- r m. y u 9 a © § f t m © m m it , 7 ;v * y y m # , ^ 

ex ( 7 V s - ;i/ ) 7 # y fk -a- ft M xf t * ;l/ # x U ;l/ it ft S # * n S „ 

[ 0 0 5 2 ] 

*^B£©«ELnr. „ KOETL*Jgja-rSOtfflV»*fiDk:iffS L K B fig 14 U U it , 20 

**s/y (i»8-*y y ;-;i/Xtt8-K fd + s/ + y y » f nsft^+u-f^atfe 
y ; 4 Y%{k&m<Dmte j k\zwghrcw k> „ 

[ 0 0 5 3 ] 

zcDttKDm^mm&ttnt lt, *h#It^4 3 5 e 4 2 9^tia«*nT^s#a^ 

* S>xy RMMWf? 4 5 3 9 5 0 7^Cfat&£nT^3£ffiM«l8ft« 

ai^iifBtis. ^ y x r v - ;v a xf h y 7 y y t s fc * ffl a « ? n m ft *t «■ t- & % a 

[ 0 0 5 4 ] 

# K & g t? $ 3 t> ^ f % ^ tf, £S N # B © *f « ELa x v H:, * V - K 1 4 0 £ ft tt 30 
t*±5tEIL*S^5i:fc#bfcfbtftfflfca:5. EILli, ETL-\ O « ? & A £ (E H L , 
fro, SIStefciftibSCfcT?, * X - F S OLEDO ig i&SEJ&ffiT^^SOfctSii-Ocii: 
^T'f I. EILt^ffl-r5©JC»a&tt«tt^ F-^y h i: L T 3£ jItlM £ ^ t? X« , » 

fifll (<4. OeV) II? ^-C? , ± IB © ETLT- S 3 „ t«EU-y htti^TIi, 

[ 0 0 5 5 ] 

f§7 I fi*7y-F©^^^LTM^-r?.±i#^^, *»wtffl^5ns*v-FJii 40 
i± , (5 i: ^ h -r ^ t o m m tt # ^ * # ^ t* a § c ^ t- # § „ isnr^Ra, t gp © w 

*ffla*y-KW^tt, ffifi^iiif^s (<4. o 

eV) C £ £l^o ifiFaftjbV - K#»© 1 at, *!Stl 4 8 8 5 2 

2 l^K«ffl§lc|B®*nT^SMg: Ag-& & ( ^ ^ * 1 ~ 2 0 % ) *frtrfe03^feSo B'J 

o»i&ijifl)*y-F#fij:bT, Iran (^j^ etd icjg ttv^i^iiEiLi:, c 

7 5 7 2 ^ BJ! Iffl # }C fe $c£ nt^S , LiF»*t <ltl«t D JP^AlJi*|fi^:Ta 5 fe <D*«a& 
5o ?CfflOfffl&Ay-HtffiOt-yhtLT, *l#ffl 5 0 5 9 8 6 1 ^ s IS5 
0 5 9 8 6 2 %RXfm% 6 1 4 0 7 6 3^IBffl»fcffi«SftTl/-»Sfe©#Ptf5ft3tf^ 50 



U4J 



JP ZUU4-/8U/I A /UU4.1U./ 



u 5 k m % it * ti ft ^ o 

[ 0 0 5 6 ] 

fcf & & ft ^ o ccDJ; 5 ftSlolp v £ S ^ < ft if ft « ft 6 ft ^ , XJiliilttS 
<b til fe L < a £ ft 5 fcFfi- ® * ffi E L ft W- ft fcT ft 6 ft V> „ I^ttA V - K £ o ^ T 

, *HftfFft4 8 8 5 2 1 1 ? , *lSffi^ 5 2 4 7 1 9 0 ^, *!Sffl 5 7 0 3 4 3 
6 ?, II ft fF ft 5 6 0 8 2 8 7 ^, ^HftfF 31583739 1?, flSffl 5 6 7 7 
5 7 2 ^, *!Sffl 5 7 7 6 6 2 2 f , *HftfF 1 5 7 7 6 6 2 3 ^, * SI ft ffF ft 5 7 

1 4 8 3 8 ? , ^ si ft it n 5 9 6 9 4 7 4 ? , * m ft it ft 5 7 3 9 5 4 5 ? , * si ft m 

5 9 8 1 3 0 6 ?, 7RHftfFft6 1 3 7 2 2 3 ^, *B»lff» 6 1 4 0 7 6 3 f , *Hft 
fFft 6 1 7 2 4 5 9 ?, TRHftfFft 6278236 ?, * H iff ffFft 6 2 8 4 3 9 3 ?, JP 
3 2 3 4 9 6 3 ?Rtfft#lftfFft 10 76 3 6 8 f £ffL< |BlJftTl^„ A V- KM 

iSS S ft » ti , M x. i±* , vx^ftliS, * H ft fF ft 5 

2 7 6 3 8 0 ?Rtf BU+lftfF mm&mm 0 7 3 2 8 6 8*B»l»li:E«©-#3h>* F — 

[ 0 0 5 7 ] 

«-&fc«t -3 Tti, &g^jSCT, WHELa. - >y h ©LELfc ETL^, 5§ ft t M ? M g © M £ 
SJfit5«ffi«8»t3*-S£tSilk!!j , Rr^T-$5, 3 IS K ttr £ 35 T? H , 
L Tffiffl 77' # S HTLfcfSftft F-^O h ^ii IT i l t t.^ B ntl^ 0 Sfefift 
14 0LED& g £ T § fe 46 , lXttZttiOlfclROh'-^ybSSteticttfTt, 09 

f^UXt^^Ttt, 0B*. tf , *Hft fFtBM^Uft 2 0 0 2 / 0 0 2 5 4 1 9 ?, * H ft 
ffS 5 6 8 3 8 2 3 ^, 11 5 5 0 3 9 1 0 ?, [5lft5405709?, 1^ 5 2 8 3 1 
82?, I #| ft It ft 1 1 8 7 2 3 5 ? R 1/ H ft 1 1 8 2 2 4 4 ? IB ® £ ft T ^ 3 0 
[ 0 0 5 8 ] 

m±mxitJEiim±m^mmt % c ^siftitmii^fift 2002/ 

0 0 1 5 8 5 9 ^ffciBflfiS tiT^ 5 «t 5 £ , IE 7L IS ih H B , U V ft'ttfg ft f* x ;W 

[ 0 0 5 9 ] 

iiLfetiMHi^ is m & © «fc o ft ft ffl ffi £ «fc u 3S :t ft » * ft § ffiftfrz, m 

09*. TRHftfFft 6 2 3 7 5 2 9 ? ffl ffi » IB ft * tl T 5±5t, ^ > ^ ;U 

^^^■g-tfdfc^^i/^^ r # - f j ^ & ft it s § c t t» # , s liocFt-^ 

© # - h X « F - i/ - h ^ 5 3 - r f y 9 L T fe J; 0 ^ ^ - y it tt * & , + F - v 
X^, -ftSi't K-VX* (*HftItft5 2 9 4 8 7 0?) , Ft-J'- b ^ & 
H^M^fm*fe¥ (^BftltftS 6 8 8 5 5 1?, ^Ift5 8 5 1 7 0 9?Rtfll]ft6 0 
6 6 3 5 7?) itftO^fni hffi (^HftfFft 6 0 6 6 3 5 7?) ^rJi^Tffft^ 
c i: 'ifi T? # § a 
[ 0 0 6 0 ] 

a ^ h <d o led 7 s ^ x tt s. tf / x «: m ik t n l x m s ft * ^ -r * ■ * mmxitr 
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-SSWT'fe§. ^AffiStf<£*ffii:L.T % * Bit If H 6 2 2 6 8 9 0.tliStSa8Jti 
fflhlt, SiOx, -r7ay (gSlia«) Stfii/H^fSlI©J:^a^'J7I^S]5 
[ 0 0 6 1 ] 

*»WO0LEDr^-f^H:, ffififc J: D * ©fttt JH »] © # ffi ft ¥ S6 H £ f'J 

S^gf'NOS^lft^f^, Xtt*^^B-\0«fe, (fffcilftfe L < fife 10 
gi7^;Ho#^^St?n«. RftWtii, 7-f;l>*, 41 ft ? R tf 36 ft X» £ &f Bfr it 

J y %rt — <D±\£* X it X - ©— gP fc L T , IS H- § C il T? # § o 

S o 

[ 0 0 6 2 ] 

wTo**Wtt*58wo*6ft«ai»©fc»ta^*nsfeoT?ft*o m m it <o tc &> , 

ito:-t y^f ASg^fbti ; ^7^ii±icgffi7y- F*f^t§licfffl 

cfx : 7 i\/ * u * - # ^ m -a- # Ji ; i to± k m ?l a x ji * $ f § e t m m 20 

NPB: N.N'-v 5 (t7^l/>-W;V) -N.N* -5? 7 ; MELa - «/ h © 

Alq: h U XC8-H Fn + i/ + ; U >)/;V5-7 A- (1 1 1) : «ELa^ y h<D*?$tgJf 
B.Xff£ytM<DJSll5*&J&-t S BS ffl L , S » IS 3. n y h®ni!K-7'h*r8l»*fl3f£ 

F4-TCNQ : 2,3,5,6-T" h v 7 D -7,7,8,8-r h 5 i/ T S * S V * 2 2/ \ *IS:l- v h 

Li: 'Jf7i ; atta.- f h^n3JK-7 0 h^i£»£MT3Pgk:nSK-^yhfeL 
T^ffl 30 

Mg : Ag : ^ S! it 1 0 : 0 . 5 C> ^ % is 7 A : §S ; av-KfcJ&tffSIRfcttffl ' 
[ 0 0 6 3 ] 

SfF Lftt^TOf/W 7>©Mfgft#M, giafcfc^T-jtSigRtfftfiff-fcteffl 
LTSiLfto i&^SSiilKijlfcO^Ttt, Sfflftf;U7*, 2 0 mA/cm z Rtf 

*5 ^ T Si * •£ it a 

[ 0 0 6 4 ] 

fi! 1 ( SAMPLED : itiKM) 

ffilI<0^*xy-FS OLED^r J^. TO±5fc«ffLft. H? IS © # 7 7 7s * 5 - y - fl, 
% M m L T , ig 0J! IT0« « JI M S L Jf» £ 1 . 1 mmW T©^f9^aS*?JlE?*bT(e»L 
fco ITOOJS* tttt 4 2 niT?26 t> , ITOOf - hfiRl4l!l6 8 Q/DtffeS. 40 

S±fc, RF7"7XvHf 1- y^F*3t?CHF 3 5 C fc-fc «fc D , HILfcLTJP* 

1 ninfiDCFxJI£tf »S-frfc„ ^^7?, li^ISIif + V tfi b t , R2S«±fc 
^Offi-T^TOJiftMSIS^fca TfH©ii*, ft 1 0 " 6 TorrOX^TT'iPii^- h 6 J* 
i^f, TIH^IIff T? * S ■& fc o 

(1) NPBfr P, ft 3 I? 7 5 nmO HTL 

(2) Alqfr 6 Onm^ETL CfSftJffcLTMtffl) 

(3) Mg:Ag*^5ft 5JP**?I 2 1 0 nm© # V - F 
[ 0 0 6 5 ] 
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bfc D L ftf/W X#lig* IT0/CFx/NPB(75)/Alq(6O)/Mg:Agfc g^f § „ 

[ 0 0 6 6 ] 

*-r/WX», 2 0 mh/c® 2 ItWit- OlC 7 . 3 V © El E * S b fc „ ^ © I? g 4 9 5 
cd/m 2 -efeD, *©»fia6*a:» 2 . 5 cd/AT?»ofc„ tt^^lBlC»-r«»S«**H 3 

t , sfcttf^«fHt»-r««E«<b*H4K:^fo 3 o o m m m if ft , n s b » 2 0 % fg 

[ 0 0 6 7 ] 

fflj 2 (MI) 

AXy - K SOLED* WTO * ^tKHfco f^I<9*"7XX^7A-7-;^fffllT 
, MlTOMJf «H bfcJP£ 1 . ln«T<5^7Xifi4ft»bTft«Lft. ITOO* 10 
J8»4 ZniTSO, IT0©->- hffiJttt*?J6 8 Q/DT?&5 0 ^ © ITOffi * ^ ft 

6^7X'-7T®iLt^iiS47/ - Ft LT^Iiffibfeo * ti V» 4 IT0®±K , RF 
^7XY®lf t ^ ft T?CHF 3 atiD, HILt bTJ¥2 1 nm©CFxJI 

© JI £r tt # £ # ft 0 T IH © Jf * , 1 0 " 6 Torr© H g T T* in M # - h 5 » * $ * , T 13 

© n # •? # * £ o 

[ 0 0 6 8 ] 

(1) NPBfr 6 & S JP£ 9 0 nm© HTL 

(2) Alqfr 5> ft § J¥* 3 0 nm©ETL ( % ft g L T & f^ffl) 

[NPB(90nm)/Alq(30nm), ELltS^, I lELaz-y f^ii] 20 

(3) Alq** h fcl.2#*%©Li* F-7°bTft§Jl>£ 3 0 nm© nS F — 7° F^fll/I 

(4) NPBsfc Xht6 f**l % ©F 4 -TCNQ* H-^LT45fS 6 0nm©pMF-7°F*itJf 
[Li F-7 o SyAlq(30nm)/F 4 -TCNQK-7°iyNPB(60nm)^^ 1 F * #1 J$ ] 

. (5)NPBfr & ft & if £ 3 0 nm©HTL 

(6) Alqfr 6 ft § JP£ 3 0 nm© LEL 

(7) Alq*X F 1.2ft;M% ©Li* F - 7° L T ft S * 3 0 nm© ETL 
[NPB(30nm)/Alq(30nm)/Alq:Li(30nm) > EL2fcga^ £ 2 EL3. - <y F * #f fig ] 

(8) Mg:Agfr 5 ft § J¥£ ^ 2 1 0-niOay— F 
[ 0 0 6 9 ] 

IZ&MLfCo xEjjJt b 7>#13g* IT0/CFx/ELl/Alq:Li(30nm)/NPB:F 4 -TCNQ(60nm)/EL2 

/M g :Agii s^-r § o 

[ 0 0 7 0 ] 

C © A X^- KSOLEDtt, 2 0 mA/cm 2 *^ © K 1 4 . 3V©lgij«BE*^b;fc 0 ^© 
1 1 66 cd/m\ Sft^OSgi^tii^S. 8 cd/Afc % Ml in2figgil<& 

oft„ ttf^i»iaifc*frs]WS***H3tw-ro 3 0 0 b# Rg » \f ft , sgt^i 5 % fg t 

L o Si ft B# P^a K M t % W. £E g f t * EI 4 fc * 1- o ttttBSOKttMEEtf^S&jeTf-fcSCfctf 
IS^T'SSo 300«FlB»f^ft, K Si It BE & 5 0 % ± # L fc 0 
[ 0 0 7 1 ] 

0U 3 ( fg BJ§ fflj ) 40 

A7^r-FS OLED* , M 2 |W| & S # b ft , fib, ^ K 8 tS 3- - V F © Li F - fM 
AlqH i: F 4 -TCNQ K-7°I!NPBJi © H fcl S 2 nm© PbO* IE g b fc „ 

7s y- FSf >W X«jg* ITO/CFx/ELl/Alq:Li(30nDi)/PbO(2nm)/NPB:F 4 -TCNQ(60nm 
)/EL2/Mg:Agi: a^-T S o 
[ 0 0 7 2 ] 

C ©70 X^r- FSOLEDtt, 2 0 mA/cm 2 «ir-© t 1 2 . 6 V © IE ft W BE * g b fc „ ^ © 
SSH 117 7 cd/m 2 , SfttOffHaiBft 5 . 9 cd/At, I U H 2 fg g Jf ffi < ft 

o tea mftmrsKttt sitsg^i 3 jc^-r » 300 us us ft, »s(4«i 1 0 %&t 
ltco wiftmrs Kttt %mj±^{t*m 4 tit. umbew:, 3 0 0 Mint ftt?ts* 

W^^fbbft^ofeo Chtt, Ign.-^b(DniF-yhWIIi:pIF-^bfiI 50 
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^©fit, ff£ 2 nm©PbO¥9f*ttMJl£if A tft Z. tlZ£Z>$>(DT*&Z> 0 
[ 0 0 7 3 ] 

M4 ( % m m ) 

*x^-KS0LED*. M 2 £: H $6 lc 3H ft L fc fib, iillga-^ hOLiF-^i 
Alqg i:F 4 -TCNQK-7 P SNPBl tOBtSS 4' nm© Sb 2 0 5 * Efi t ft „ 

X >T~ FS 7 s >W XM£ IT0/CFx/ELl/Alq:Li(30nm)/Sb 2 0 5 (4nm) /NPB : F 4 -TCNQ (60 
nm)/EL2/Mg:Agi: § . 

[ 0 0 7 4 ] 

C ©# X'Jr- KSOLEDtt, 2 0 mA/cm 2 ^^-r © £ 1 3V©!gMMgtfto * © W & 
& 1 1 8 4 cd/m 2 , g ft * © H¥ HE %} m It » 5 . 9 cd/A fc , i U H 2 figgl < § ^ ft 10 

o »fmw.fc*#-r*ws«**H 3 tss-r. 3 o o«piaiii^«, sga^ 1 5 %fgTtft 

o WftBtlfcfcft &«EE^fb£HI 4 tiSt. IliiSEtt, 3 0 0 «r IB » Tf fe » * W 
HtbSi^fc. chli, l»a-?KDnl!F-^H)«lipiK-^Mllt<0 

fc , m £ 4 ni<D Sb 2 0 5 3p » ftttlH IS ■ * if X b c 4: K: J; S fe ■© Tf * * o 
[ 0 0 7 5 ] 
00 5 (58 HE 01]) 

# X ^ — FS 0LED£ , |2t@|tl{Hfe^, fit, 
AlqJl t F4-TCNQ F — ^SNPBJi t <Dffi\cmZ 0 . 5 nm©Ag£:iEB t ft „ 

KSf^W X$fji£ IT0/CFx/ELl/Alq:Li(30nm)/Ag(0.5nm)/NPB:F 4 -TCNQ(60n 
m)/EL2/Mg:Agh *a*f S a 20 
[ 0 0 7 6 ] 

C ©# X^- HSOLEDtt, 2 0 mA/cm 2 * fcK *■ © t 1 2 . 7 V © R Si * BE * g t ft » * © 
ggai 1 2 led/™ 2 , $ ft * © it? Jt ^ * B m 5 . 6 cd/A , 0!l 1 «t D t> 2 fg g & ft < ft 

^ ft o mftftf&Ktt? %»&ttn*®3K*?o 3 0 0 b# m m ft & , w je « 1 5 % fg t 

t ft o lb ft «rlllIfc»f«*£Ea {b * H 4 K -T o IE ft « EE & , 3 0 0B#llHlHt&T?fcX# 
UStSElfcLftfroft. Cin^s il^a - y h © n §i K-7° F til 4: p K-7° FMS 
kOMt, ISO. 5 nm© Ag£ JS M ffi 1 £ ^ A t ft C k: £ 3 t, © T 3 0 
[ 0 0 7 7 ] 

± fa © n fig m ti , *^^fc±s*^^-Hs oledh it^^ffl-rscfctii.fct), $ * §y © 

OLEDi: Ft$S t TlftSl/^ g$b*tf^Sl 1 1# 3 C ZMUt % fe © T'ifc § 0 S ft , ffl - 30 
ff S T? »i ft * # ft ±1 fc » , *5£HH£«fc3*X^-K:i£ 0LED1# 3g£j*fflTSi:i:fc«fc!K 
t£*S!©OLEDfc.J£« t TMKMt^ftlft^lfrtfflSa L#§o *©±, SjftffJCtt, jifSn. 
=-V F^MB^rjfAtftCilkliD, lEMl±£gc£fb£« C i: T# 3 D 

[0ffl©ffi¥ftlM0^] 

[ 0 0 7 8 ] 

[HI] jUtCS 7 F *0&^«EL:i^ y F P^Cjgfga- <y F 4ttS 

> *fgBj3t<fc^^x^--F^ oled* ^ •mswdfffiEa-z'a&So 

[02] ^cfgffiK: J: 3 # KSOLEDtefcl^Tfcfllfc, nlK-^Ull, ^IIR 

[0 3] 2 0 mA/cm 2 ©-;£lg»lM^ST, S & T' iJ j£ $ tl ft , *»lfc i 40 
tf J± R ffl r ^ W X -o ^ T «] ft B# @ J# f S » fi S f ^ 5 7 T tb % . 

[0 4] 2 0 mA/cm 2 ©-£ig»TMSgT, SfiTfjUSSnfe, *f It J: 5 * X^r- F 
^ 0LED& t/ Ft <S ffl *r> W X t O T 1) ft B# IS J# f « K ft S BE S w f ^ 5 7 T* S „ 
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" 1 4 6 2 0, DfiX^-, ^'J^h^F F'7-1':/ 6^- 

7^U*^a 1 4 5 80, !)x^-, ;l/V- Fv^^ 1175 

7*y*#*H, 1 4580, 7x7X^-, Ayh'J- V-f- 7x^f 13 
6 

(72)fgBJ3# ^Ua. . 

r^U^^H, ~a-3-^ 1 4 6 2 5, PfxX^-, ■ 176 

F#-i>(##) 3K007 AB03 AB04 AB05 AB11 AB18 DA06 DB03 
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